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(54) DEVICE FOR MANAGING COLOR PICTURE AREA AND METHOD FOR THE SAME AND 
METHOD FOR RETRIEVING COLOR PICTURE AREA 

(57)Abstract: 

PURPOSE: To highly and certainly retrieve a color area 
by constituting a tree structural data reaching a root 
node by using a block including at least one picture 
element in a color picture area as a leaf node, and 
applying a color index based on a sensory color system 
to each node. 

CONSTITUTION: A color system converter 20 of a tree 
structural data preparing unit 2 converts RGB data 28 of 
each picture element of a memory 26 into HLS(hue, 
lightness, and saturation) data 30 of a sensory color 
system. A color class deciding device 22 divides the 
color space of the sensory color system into color 
classes, and decides color class data 32 of each picture 
element. A tree structural data converter 24 prepares a 
tree structure in which the least significant level is 
defined as a leaf node NB110 and the most significant 
level is defined as a root node NB by using, for example, 
a four divided-tree. A minimum block B1 10 
corresponding to the leaf node NB1 10 is constituted of, 

for example, four picture elements, and the color index of the leave node NB1 10 is decided from 
the color class of each picture element. Then, the color index is applied to each node from the 
lower rank node to the upper rank node reaching the root node NB. 
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(2) 

1 

"tj'ic^stt^y — H^rrttr, ^<D/—}^\z^^n^mm 
^mm(Dmm^i^nL^^^'y7.::^\znu'^tirzmm lo 

n^j — ^z:t\z. ^(D/—]^\z^^fi^mm\z^^>x 

w^-r^m'^\z\t-'yy<D^mmxBbr^'t(D^^yx\zm 
-r^^^m'r^wmf}^wtELtj:{^^m^\z\ti^:^(D^mm 
x^^-M^tLxmw^ti^m:^m i \zmwi<^ti ^- 

t'j-a/-h*r^tc, ^(D/-}^\z^^m>mm\z^^^x 
^c^y:^^t\z^<D&^^x\zm'r^^^m^^mm<D 
mik(DtiO > hmt L^xmw-^n^m^m 1 ^ztm<Dtj 

n^mmz'D\,'^x^^^xz:t{z^(D^^^x\zm'^^ 
^^^r^mmi)^w^'r^m'^\z\t-:^<Dmmmx& 0 

\z\tm:b<Dmmmx$>^-m^hLxnYM'^ti. ±ts^ 30 
mm'T-i^\z:^i-y^y-\^f}my-\^x-f3i^^t^\t. ^ 

(D / - \i\z^^n^mm\Z'::>^^x^^ ^ :^^t\z^<D^ 
^^yTs \zm-t^^^'^^^m^<^m^<r^ti > hM u 
x^n-^n^mim.\ \zum(n'n'y-n%.mMmm.^ 

So 

3 '^tzA^A\zum(Df^'7-mmmm^mM. 
[ii^:^6] ^tm.j-Y-xztm-t^fuv^yz^^n 

^g:^, kM^%^mzm^<^^Y^'^^^<r>^^'7:K 

wmm^w. 50 




it^gS¥4- 3 7 0 8 8 1 

2 

^ 7. i: LT^js'JT^s^Ji 8 \zmk<^ti ^ -mm.w$m 

\z^\'^^j-Y^t.\z. ^(r>j-'^\z'^'^t\^mmz-D 
\^x^^'y7.:lh\z^(D^^'yy.\zm:t^^^^'t^n 

m.^^n^t,\^xw&'r^7.'rv^^. ^mr^tf^- 

[ffj^^i 1] mmm^^^m^m\z^r)m^ti^wm 
y"-^ tLxmoii-t^(Dmmxti^m^. ±mmmxti 
mmt}^^mti^n^^^m^m\z^y)m^n^mmy''~ 

mz^Kim:tD-^nrzmmy'-^<D^mmiz'::>^^x^<Dm 
m<D^Tf)mn^^^zm':^\^^x6^m'^n^m»<D^^^7. 
(D\^^'rti\zm'r^f}^^^^r^^^'y:^^^^mh. ^ 

\z. ^^tc-^itT^-iS^trisit^y-F^rchtr. ^cDy-F 
^z^^n^mm\z^\^'^x^^y7.z:t\z^(D^^yx\z 
mr^^^mr^mm<Dmm^wrm^^^^'y7.:::t\z 
mw-^nrcmm<Dmm^^mw^t Lxm^t^^mmm 

m^mi 2] m^miizmmcotiy-mi^mm'^mm 
m\z^'Dxm^'^tir:i:^mmy'-^^m^^x:^y-mm 
(Dm^^^mr^:f3^'-mmmm^m:&mx^'DX. m 
^^nrc^\z&':^i>x^m'r-<^^^^:^^^m'r^x 

^^^tirc^^y:^\Z':>V^X:^mmy''-i^^ 

X. ^^'^nrz^^y::^\zm'r^mmcDmmi)^'ifn(Dm 

^\.^m^\z^0my'~]^\zM^'r^^a y ^ ^m^r^^ 

m:^mi 3] ±tmmr-<^^^'y::^\mm^rirz^ 
^'^'&^izm^'^'&^ y7.x$>^m^mi 2[z$Em(Dtiy 

[0 0 0 1] 
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(3) 

3 

[0 0 0 2] 

u^^o^mm: ti'^''mm^m<D^m\z^\^^x\t. mm 
^(D^Kimi^^^^wu^. ^^Mmmm(D^\zmm^ 
mhrz^^^m-^t^^^o ^ovrcm:^\t. mz. n-^j-r 

«LSfc*3i.iTti. ^z^^ts^mML^mmzi^mx^^^h^ 
xs^(Dmmz'z>\f^xm^^mx)mmsi < n^m^x^^ ' 

T&^oT. y'-^mm^:^<D^^u^^^mmizmvrzh 
(DXi^^^tfj^'^^mx^^. ^ti\t. mz. ^±mm^ 
\z$:mmm:^^^^}^.^'r^m'^^mmm<D^ o \z^^<d w 
mmvrcyu-2:.^mm'r^m^y3i^\z^^^xzyx9-A 
^mm<t'r^m\Zi$!:^m^y3i^. 

:^^f^mm^h<D^m^y'-'^^ivxmm^ti^o 
m-^. mm<Dm^tm:^m\zu^mo:>m^ti.xmm'^n 
^Tzisb. mmo^Mm-mi^^^ih-r^fzib^z^t. mm±ii^ 
^m^fzv. mm:::h\z^^^mrz'r:^^^r)y}^^m^^ 

[0 0 0 4] t^^x. mmmm'pmmy'-i^^^^vm 
mji:^mtvx. ^m7t^\:f'^^y]^mmf}^^^. so 

\z^^T^tz.^\^^mmm^^<^m-^n^rz^. m 

nrzi<Lm\z^mm^^^^^^mmm$>^'f)^^mm\zmm-r 
^ctf)^x^^. i^jfj^Lfsifj^ib. m\z. ^mtrsi^m 

m^^^&mm(Dmm^^mvrz\^^t^^om^\'i. ^ 
m. mT&u^)i<Dy-\i^-r^xm^uiitiitttj:^u 

mmf)^$¥'^\zmx^n{t. m^{z^'DX\t. 
u^)i'f}m^u^)vizf3i^z:th^^o ^i-rnt'UT 
t), mT^u^jKDy-v^-r^xm^u^i^nituibfs: 4o 

y'-^^zhmmx^^:^^. :z<D}^x\tmmx^^. 
[0 0 0 5] }f^^y}^mm\t. mmmomm 
m\z^Lxmm^n^^:k\zmmm(D^^mm^fSkmr^ 

x\tmmMnx\,^^mm:^^$>^rzisb. m^^tBmm<Dm 
i$t^^-<x^mvrzi^^t^^^mm\z\t^\^^x^^. 
[0 0 0 6] ^mmy''-^o:>^<D$!im\zm-r^'i^^^m 
tLx. ^^-^ntzM^mmzio^-f^xyzycDm^izm 

T^S^jg^P^-r^lfMPge 3 - 1 8 2 7 8 6^, MM 50 




i|^§i^4-3 7 0 8 8 1 

4 

mm\z^^^x^m^norz^R^^^mjmM^m^r 

^mmm 63-1 84475^, B^^^WS^^^ 
»C x - ^ (OEEiRg^ ^ ±tf ^ a6 R G B gfe^^i^^O^ 

^^^nm-r^^m^mTT^-r^^mm^ 3 - 1 s 5 i e 

■^nfz^^mt^^m.^i^^-t^Mzmvtz'h<Dx\^fs. 
<> ^tz. ^(Dtz^<D^-^^m-^m^mn^'r^^(Dx 

[0 0 0 7] 

\z. ti'7-mm\z^^^xm^^ritz^^^~r^mm^^ 
m\zi^mm^^^ o \z-^^ c t:^^^^^w^(Dmmx^ 
htzT^^-DX. ^^mcommt. m^^nrz^^mr 
^m^^^m-r^Mzmvrztf ^'~mm<Dmi^'^m:f7m 
^m^'t^ctRU^n^m^^xm&'^nrz^^m'r^ 
mm^mm\zitkmT^rz^(Di^m:^m^mm'r^ z.tx 

[0 0 0 8] 

mm^m^r^rztbo^m] 

[0 0 0 9] ^n^E^^m^-r^rzib. :^mm<Dti'y- 
mmmm'^mmmit. ^mm<D^y''-i^7(}^^^mBmz 
xr)^t>^rirzmmy'-'^(D^mm\z^^^x^<Dmm(D 
^i^m'M:^m\zm':s\.^x^m'^n^m^(o^^ ^xm^ 
-rnizm-r^^^^^M'T^^^'^T.^'^^i^t. 

xmy-\^\z^^:^mmT'-^^mf^'r^ht^\z. m 

I® ^ t;: T-fe ^7 ^ X r 1 1' ^OD^ ^ ^ X fcMT ^ 

^^^r^mm<DmB^^mwv^^^'y7.ct\zmm^ 
nrzmm<Dmm^^mmLvxtm~r^^mmmm^m 

[0 0 10] ±mE^^m^T^rzi!b. :$^mM<oi3^- 

E.^m^m^^^%^m\z^m-r^:^^vyt. 
m\zm':5<^^m^m^<D^^^:^\z^mr^:^^y':f 

c^y:^\zm-r^'^^^^^'r^x^y':f^. ^tiH^n^^ 

~-v\zm^:^mm5'-^^m^'r^t^ihiz. m^mm 
x-^tci5tt^y-K-<tir, ^<D/—]^\z^^n^m 
m\z^\^^x^c^^7.z:L\z^(D^^ -^xtc^-r^^^^ 
r^mmo)mm^mMv^^^y7.z:L\zmm^rifzm 
m<Dmm^^mmti.xmmr^:^y^y':r^^ ^mr^ 
z.t^^mtLx\^^^. 

[0 0 11] ±mB^^m^r^rzistf. ^^mcDti^- 

^n^mm^-^ tvxmr>)Lts<Dmmxi^mmh. zl 
<DmmKiimmfi^^B^ii^ri^^^^^mzxK>^^ti 

ti'^E.^^^mz^ri^t^^ntzmmy'-^<D'^mm\Z':> 
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(4) 

5 

^tthlz. m^mmy'-^\z:i6\f:^/-]^;::h\z. ^ 
CO y - H \z^^n^wm\zr:>\^^x^^ \z^<d& 

^^Tsizm-r^^^^'T^mmoymm^mwv^^^^ 
7. z:t \zmn'^rirzmm<Dmm^^mm^\^rmm'r^ 

[0 0 12] ^t^mm^m^r^fzib. ±t^ti^'-mm 10 
mmm^mm\z^'oxm&^titzimm^-^^m^^^x 

m:^mt. m^'^rirz^\zm'^^^xmm'r-<^^^'7x 
-Ht'^feViT, ^^-^nr^^^^xizmr^mmo^mm 

^mti^r^^^<Dmm^\.x$zm'r^7.v'y':ft. 

[0 0 13] 

m\tm 2 \z^^n^^^umm!^miy7.5'2^^z:^\^^xm 

^^^V 1 0, Mtby^^U 1 2. iii^^^r^'nii'yi?- 

ti^mS\Z^-D THfe^fe^ OD R G B X- ^ C^^gl^ n 
l^&J jgffl T ^ iM^Mil 7" D -fc: >y +h 6 J: o Tfelt^ ^ 

2\ztm^n^. Bmm<D^^:^izr>\.^x\t^xmL< 
<D:^^v\zmm'r^<ko\zvxh^i\ tct^^^ROB 

^3i:/D-fey-tf6tc^tt^3£;<^U 1 OlctBM-r^^t 

m^^m<D^n^Mm\zffo^tti^x^^. m^^m-:^ 

2^=tL.Tt.i^. 

[0 0 14] m2\Zi^m^y'-^^^=L-yh20:>m^ 
^1^^® 2 0 , -^^7 ^x^^^M 2 2 




it^|g5p4 - 3 7 0 8 8 1 

6 

(^^>tU 1 0S;r/^^g?I^^U 1 2^^hi^xn\ytL^ 
<7)T^^o SAT, ISIC^fe^^^^e2 0, -fe^^X^ 
2 2RCX:?tc«3gT'-^^M^©2 4<DmtgtCOli 

[0 0 15] ^fe^^^^@2 0 t^^iii^<Dfi-r-^ 

\t^y<D^z> \z LTfrtjn^c 

[0 0 16] Hfe^fe^(Z)— 'Z)-C^^.R 

GB^^?^i, ^^^^CO— ::?*r^^C I E 1 9 7 6 

ioT^H^T^o R. G, B^Ji^eL-. a*, b-^(?>^ 

L' = 1 16 (Y/YO) 1 6 

a' = 5 0 0 [ (X/XO) (YXYO) 

b* = 2 0 0 [ (Y/YO) 1/3- (Z/ZO) 1^3] 

X = X r R + XgG + XbB 

Y = Y r R + YgG + YbB 

Z = Z r R+ZgG + ZbB 

;i:iTX. Y, ZtiXYZ^^^CDH^SStfB, XO, Y 
0, Z 0 ti^i^^(OH^MM. Xr;:f:V>LXb, Y r f3i 
l^^bYb, Z r rci:V>bZb(3:RGB^fe?^;<i^6XYZ^ 

[0 0 17] 1 9 7 5^6DC I E^^T, metric 
hue — angle (IS#H) .metric I i 
g h t n e s s (IS-^L*) .metric chro 

ma (ta^c*) t^^^mmtm-^-^ntzo nmj^c*\± 
'tri^n^mi^xsmmzim^'t^h<Dx. pat<d^x^ 

H=tan-i (b*/a*) C= (a'^ + b*^) 

t^^mmmx\ttn'en^m (m^H) . mm (is-^ 
L) Rxmm (iB^s) t^z<;it\z'r^. 

[0 0 18] E.^m^^RZS^n^mt±$E^^\Z^^ 

n^n^^^^ummf}^$>^7()\ ^mo^mimtrnfr^iz-r 
^-r. :^^m\t^<D^^m^m'Bits^(D^n^mcDrmz 

^Tz. i^^^T^mf. m^^m^mm 2 o\z^n^ 
/c£*3, ^'^^^(Dmz^yj\z^'ox\tmm (s a 

t u r a t ion) <Di^tDD\Z!7 wr (chroma) 

mm\t^m (saturation) RZS^w^ (c h 
rem a) (O^:^^^ /vfzmfttLxm^^^ ^ t^ZT 

^fz. mn^momz^:^\z^^x\t^^tmmt^ 

f^^^MLtz^^^m (chromaticness) 
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7 

[0 0 19] mz. fei^^X^^^®2 2\Z^^^m% 

m^mz^^^m<D\.^^r:im^^^>^^?Li^n^f}^. 
H:^\^Bcz^h:fj\^\zmLx\t^n^nm^m^'r 

m^&tvx&^t. t)rf)'^t^y-rx\z^'DX±<^y3i 
^^miz^m-^n^'^mm^^^rc^x^^o ^(o^o 
{z. m^<Du^)iJ^T(Dmm<Dh<D\tmm^^ivxmz> 

[0 0 2 0] ^±<D^o\zvxm^omm\z^m^nrc 

\ZMVXmmf3::^\^i3^l^(^nx$>^. £p5^CD/h^^i:R 

f}^. m^u^jmy(Dmm^mm^ti.x^mvrzmi^ 
T^^o mscomxit. H:^mti om\z^m^n. s 
:^mtmm^(Dm^'^'^i!bx em\z^m^ti {•^m^<D 
m^^\tAm\z^m^nx^>^) , i.^m^'^m\z^m^ 

#^f^o^f5j^i. )ikxs^\t. "^n^en^mzm'^'t 
^z.^f}^x^^o ^mmmxi-^Hyji^. Lyj\^:Bcxssyj 

ipj (fib, W^^co^^^-) co^^-iiJfi^^^^bfc^^ i^^-r 

[0 0 2 1] ^^^X^^g®2 2(Dfi^^7.WJ^a: 
ti^fe?^^^^E2 0 1CJ:':3TR. BT^^^^^^n 

(^t'co^^ (-r^^t^-^. fei^^X) tcM-r^^l:*cDi:^ 

(Dmi^H i \zmv \ f)th:^{^<D } mn<Dmmi^ j izmi^ 
s^^s:^\^<DkWrE(Dmmsk\zm'r^t^\t. 

3^CDfe^7^Xt^H i . L j ^J:r/S kT^^Sfe^^X 
C (Hi. Lj, Sk) izMT^t-^n^o U^i^. MM 

m(D^<D^^-r^mmfzmz^^ y:^^w\D^^^v\z 

oofztvx. ^(Do-^a^d o<Dm^^zMm^<Dmm(D 

mmm(D-m<Dmi^^mmm\zf3i\r^BxmK>'D^ 
mmmzw^v:^\^'^^(D^§mm,'fy^ 
>z^m^u^<r)x. :L(D^ot^m'^\z\x. mmm(r>^(D^ 

[0 0 2 2] m4(DX^y':fl 0 0 UX5^v/ :/ 1 1 

2\tJ^±\zmmLrzm4^^^^mm2 o\z^^^^m<D 



(5) it^ll¥4-3 7 0 8 8 1 

8 

mw^RV^^i7^:;^^^^m2 2{z^^^^m<D6^m 
^^^xoy^m) ^m^^mnmxmvrzt^(Dx&^o 

[0 0 2 3] ^mm<0^^^7.C (Hi, Lj, Sk) 

[0 0 2 4] iS:m(Dmm<^^m.<D{yib^rz\t. 

^b, m^\z^-rz:t<. S'::>a>j5:mcDmm^^XX. 

10 n^Lt^-Dx^^^mMP yi. y^^^x±^x^m(Dm 
^n^nHyj\^. i.:^\^Rzfsyj^<D^co^mmmzm 

[0 0 2 5] H'fe*fe?^t::J:^li:®^0[)RGB5'-^ 2 

St. ^^m^^mm2 oiz^-DXMi^^nfzmn^^ 

tC<k^HL S^-iS' 3 0 ^^^X^^mm2 2\Z^ 

^r^^^nfc-fe^^XT^-^' 3 2^i^^u 2 6 (-r^ 

a? i:^t>. ^;*^U 1 OS;^c(^a^^^U 1 2) IcIEtt^n 
HLSx-i$'30t>b<^±fe^^X-7^-i?'32^ 
fcH^E-CD^:^ti. iil-m^iM'^\Z^<D^^immm(DRGB 
"r-^ 2 8 ^^ViT^^?^^«l^®2 02SS:t;^^^X^ 
^g®2 2:*^6it^fc:iKf|-r^i;3t:ibT'foci;Vio 

[0 0 2 6] ^^tC. 'fei^^X^^£^e2 2 trJ:oT^5g 
^nfc^^^^X^ffil'iT7K^jg-T'-^3 0 ^^JsS-T^tK 

^n/t;^1ijitv^--:$^ 3 0 1 O^tU 2 6 (•r;^*:> 
^;<tU 1 ^^tzn.^^:^"^') 1 2) twIBti^n 
30 U£?gofig-^OOfc«6, :*:|ISS^JTti, ^:^3t^LT4 

[0 0 2 7] 7tc;^jii:bT4^;+c^ffiVi^J^^, 

1 2 (CiEtgi$nfcRGB7'-:^2 S\% (2(Dn^) 

-So i5£HJcDfg#co;rc86. ;^:^3gOU^;i/i:UTn = 3. 
■r;^*^^. n = 0;^t.^L3t?)4l/^Jl/CD^'8-S#^§C 

:fett^ y - H N B tiii^co::/n v ^ B,i:0&i#^^m;t:e5 
^ tc^^nrvi^o ^±(4u^;u (n = o) (7)y— hnb 

^ffiy-K, ^TfiU-^^l^ (n = 3) coy— FNBxxx 
-^tH?)£4ncDl/^;U (n=l^fcfl2) CD 
/"HNBx^r/NBxx^rtf^^iy-H^il^^^c — i^e<Jlr 

^i^y-Klc^/^i;re^/J^(D:/^^>>^Bxxx^i, 
/jN^ n v^-^x m<r>mnxm^'t^ z. <h pJt|-cafe-5o 

mn^fuy^^2mi^±(D^^<Dmmxm0^\^x:iin 
50 tff^'^mtrsi^. ~-D<Dm^b^ay^.^m^-r^mm<D 
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(6) 
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[0 0 2 8] ^ICl-C, ;^/h:/Dty^Bxxxti2X2 = 4 
fii^^XC 6 4 ^-e^gi5-C6 4{1 (m=64) feSii^K 

^ ^ i7 ^ X ^£^T ^ in 3^75^^^ ^: 751 ^ n ^7 (C^ ^ n 
fc t>::»i:t>figm;^^:^:^^(i^^^^£2fil^^iC-r^ 

tc^/t-T ^ ^ ^ X ^^-r ^ iii^;Si«'^ ^ nx t^m^^-eco 
-r-^Tlniu^i^^xc 2-eab^a:^ti, fe^^xc2tc 

n(^^'t^^^m(Dmm\ 2;rctt3^^U75:^^TyP:y^Bn 

itDfeji^ I Biiim Biii= (0, 1, 0, • • -ac? 
0) ii^^^n^c [^^J::4o<7)ii3^co^i7^X75t-r'^ 
Tf^Cfe^^xc ST^^ii^li, :/n-/^7Biiiofe 
ft^ I Blllta: I Blll= (0, 0, 1. 0, • • 

0) h^m^n^. ^fd. 4'-D<Dmm<D^^'^7.^^^n 

llf^IBlll= (1, 1, 1. 1, 0, • • 0) ti 
T^o fztXkt. 4-DcD^/h::^D'y ^BllO, BUL B 30 

inmsBm-vm^^n^^u^y^BiKD^mmi bii 

[0 0 3 0] -fUy^BWO. Bill. B112^t;B113CO 
^}t^;5^t--<T|pIi;T^n^f> yD:y^Bll^^fe^gSt) 
Z.nt.n\^\ZfX^. ya^^^BllO, Bill. B112^tZ/ 
B113a>^ti^ I BllO, I Bill, I B112Scr/I B113 

t^. ^n^n. IB 110= (1, 0, • ' 0) > I 

Blll= (O, 1, 0. * • 0) , I B112= (0. 
0, 1, 0, • • 0) ^S:r/IB113= (0, 0, 
0. 1. 0, 0) T$>nff, yuy^ B\1(D^ 40 

ft^IBllti, I Bll= (1, 1. 1, 1, 0, • • 
0) t.^lk-^n^. dCDcfc^tl, 4'Z3COyP!y^<D 

[0 0 3 1] :/n*>^7BxxcD±{fl:coyD-/iJ7Bx, 
^y^^BxcD±^coyD-/57Btc':i>t.^T'fo> ::n<h[sjct^ 
;^Sf^^^Oig-rc:itrJ:0, -^n^ncT^fifi^ i Bx 



if^ll¥4-3 7 0 8 8 1 

[0 0 3 2] JE^±tI^igb7t^}t^C7)#A:&(*. 
JC, •^C0>^D-/^r^-t•^;^^/7^X(7)^i^^;!^t-&*nTC.i 

[0 0 3 3] ^^(3, -fe^J^t^e^^t^fi^f^^ctOSSis^^ 

[0 0 3 4] ±fa<ofijt^<D#^;^tcj:ntf, ^co:/d 

tc i: ^;^c^: ^ ^ ^ X (T^iS^^t-^ S nr ^ ^ 75^;5«m^ 5 

[0 0 3 5] Z<n^zL(J^-)5^X\^. :/n>y^lC-&^n^ 
iii3^0'fe^^xtC"::5i^Tco«^7&^ffS[$ti^o cco^i! 

iii^^;53c'r^4r?<D®^/0t-r-cTi^i:fe^^xc i t 

^^^^fi, e^^XC l(^)tii^75^^l$-C4-::>75:<^-e, 

>^D-;/i7Blll(7)fifi^I Bim^ I Bni= (4. 0. 
• • 0) iz^^^n^c f^^('4OC0lii^CDfi^^ 
X;&^'r-^r|W|i;^^7^XC2-CabSi:€ti. ypu/^B 
lllCD^ft^^ I Blll^i I Blll= (0. 4. 0. » • 
0) i:5^i|$nSo ^f::, dtl e» 4 0(7)M^CD ^ 
1':?;&^^57^XC3T. ^0 CO 3 C);0«fe5^ ^X C 4 
Xab^^^ti, :/D^y^Blllor)^}t^ I BllK^ I Bll 
1= (0. 0, 1. 3, 0. • • 0) i:^^$n 

[0 0 3 6] 'jIk.\Z. :g"F{iil/^>'K^y-Fa)it<r±^<^ 

-r^o 4O0[)^/hyD';/57B110, Bill, B 

\\2msB\\%xm^^ri^^nv^B\\(^^^w<\ bii 

[0 0 3 7] >^D-/i^B110, Bill, B112Jfct;;B113cO 
feJi^T:?^, I B110= I Blll= I B112= I B113 = 

(4, 0, • • 0) Tfe^t^t^, -rfuv^Bwo 
feit^IBllfi, I Bll= (16, 0, • ' 0) ^ 
S^i^^nSo IB110= (4. 0. • • 

0) , I Blll= (0, 4, 0. • • 0) , I B112 
= (0, 0, 4, 0, • • 0) . I B113= (0. 

0. 0. 4, 0, • • 0) "Cfe^ii^tJ, :/nu/^ 

BllCOfe}^^ I BlltS, I Bll= (4, 4, 4. 4. 

0, • • 0) i5£^$n^o I B110 = 
(1, 2, 1, 0, • • ' , 0) , I Blll= (0, 

1, 2, 1. 0, • • • , 0) , I B112= (0, 0. 
1, 2, 1. 0, • • • , 0) , I B113= (0. 0, 

0. 1. 2, 1. 0. • - 0) xh^^^\t. 

-/i57Bll(^^Jg^ I Bllf^:, IB11=(1. 3. 4. 
4, 3, 1. 0, • • 0) ii^^^n^o ZLn^(D 

:/D.:/^ I Bxxxo)^^^T^^m<Dm<Dm^'^^E.<D^ 
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12 

[0 0 3 81 ±i^(^0imi, :^ay^\z^^n^mm<D 

^m^<tv. %^x\^^^^^'77.(Dmmo:>m^f)^iz<Dm 
i^'{tu^)]^\zm'r^7^^^^(D&^ yxiz'Di.^xcDm&t 

LX^X^^^\ZLXh^l^^. fzt7L\'^. ^^^Uv^ 10 

0 oficoiM^T^^^nTi'^^t'r^o 
75^e>3 0f@. • • 9 1 0 o{ico-?-n^nco 

0, xmis'^^ ^m'^x(Dmm\z%n\'mm%\ . 11 
mi^^^2^m'^x(Dmmz-^ti\mmt2. 2\mti^^ 
z^m'^x(omM\z'ht\\'mmtz <sxv. n^'b) a: 

[0 0 3 9] :/n^:/^{c^^n^iiiSOi^S^lLT{l: 
^XX\^^^^'y7.(rymn(TymWf'E<DW^\\:.V^ 
Mzmt^iJ^^'t(r>^^ =7 7.\Z-D^,^X(nmMt. L.T#^ 

^Um \ \(07.J-v'f2 0 0 7'cCl/iUX7^^y:/2 3 613^ 

[0 0 4 0] ;iSt:{c, 7K«itx-^^£K:i::^'y haic^fco 

x^mw.^^-^^ntzjm'^'f-^ 3 o^^ffl^^fcfem^ 
7L\t. 't^v-^t^^^^(Bwm^m<^^\z^m.\^tz\^^ 

iiXi^o^'^UEXz^^^lLf^^. z.<j:>^^. ^-r^ ^(^fe 

^ u " tc ct ^ ^ CO ft ^ f^il ^ 0 ;tr;^^# ^ n 

^ ^ T X :/ U-r iiiM±T^Mco^ ^ § ^^J^ CO 
ffi^ cDffig - V ^ :^ - V ct 0 il 

9^ ^i^^-r ^ CI i: T^cofe 3£-r ^ ^ 0 ^ n 

^2 8, HL Sf^— ^3 0^;ttifei7'^X5'"i$' 3 2C0 

t'^^^^:K=f—^<Dmx^m.'^nx^^^^^\x. ti-v 
Mzx.^mmtim'^'^n^^hxz^n. '^oymn<r>^^ 

(Hi, Lj, Sk) *^il^#^$n^o m%<r> 
^5"— 5^ ;5^H L S X— CD J^TfBti ^ nrVi ^ ^-^tS, 




!|^g|iji4- 3 7 0 8 8 1 

12 

B5^-^^£HL S7'-:5'JC^mb, $ ^> tC r COH L S 
"i?^^fe^^;^^^^®2 2Tfe^^x5^-^tc^^-r 

[0 0 4 1] ^;tsijcD^r);^i:bT, ^Mofi^^-T^ 

V^fi^^X^^<D^i^co^^'7Xa:L'T=feJ:l.ib, 
l^^fi. ^^C0®^C0C0^i^^t-3T^c^^^(7)fe^'^X 

[0 0 4 2] $ e>trS»it^^O:*rtbT, ^^®M(C:feVi 
T til^CD 1375> tC^ ^ ^ X tCStZ^ < > 7";^^^^^ b 

[0 0 4 3] ^ ^tCSiJcO^0:^i:bT. H, LJ^r^StD 

{S^;t(ia^^xco#^^^-;}^-F^gi 

a: A -r ^ C J: 19 e ^ ^ X S:it^3£-r "5 b T 

[0 0 4 4] ^:coj;^t'bT4^^$n;t^^^xc (H 
i, Lj, Sk) \z-y\^X^^U^J-Ynh.\zm'Oif^ 

Lj, S k) fcttT?a:<-ecD3a^cD^^^XCM::^Vi 

x^^m^=f-^^mm:tn\^. ^w$mM(r>mm!^'^ 

^^^^^^hii^X^^. -fe^^^XC (HI. Lj, s 

k) fi^bT. vxc'fSH:^r^, -l^^-Bl 

X CM5^S^tC*5ViTfe^ ^X C tC^bTH^^^Wt^ 
ifi^bT^^E-r^o ^®5gSt?5jg«|cDfe^^XC* 

^^oD^^ii-r^^^ti, MH^t^'fSM&tffe^^^xc;)^^ 

f>J » ;^ ^ CO ^ ^ ft^ I c f& b T a a f ' 1^ ^ f ^ :i i: T # 

[0 0 4 5] ^C05gScDi5^CDfei7^XC* ^T«^^CO 
^^(hTe;0^t^H;^fRj, L;^r^]5:C;S:^f^(Di:CD:^f^-C 

\z. H:^mz^\^^x^Pi^L. ^^-^nrz^^^xc 

(Hi, Lj, Sk) (D^^H i ^^t:>^-^^zmU^H i 
- IRZSH 1 -\- lf)^^^^7.C (Hi. Lj. S k) \Z 

f <^'9tc, -fe^^xc (H i . Lj, Sk) commcD^ 

^^XC (Hi-1. Lj. Sk) RZ/^^y:^C* 
(Hi + 1. Lj, Sk) {^^^"yXC (Hi. Lj, 

Sk) <Dm^t:it'r^t^n\zMi^xmMmz/b^h^ 

S^w(w<i) ^mrD^o\zLxi^<. i&mco^^^ 

XC7)$5ii^H i - 2S:C/H i + 2, Hi-3&r;Hi + 

3, • • '(D^o^z^^\zn:^f^m^\tHi^^^mti^ 
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13 

[0 0 4 6] mmumhi^x. mm^^-dx^^^^^^ 

;;^c (Hi, Lj, Sk) \zrD^^XH:^\^. h:/j\^RZS 

m<r>^^^7s\t.^^v7.C (Hi, Lj, Sk) ^^5e> 
Tikl$-C2 7 (= 3 X 3 X 3) f@i:75:^o cn^cDjfi^^ 

<D^^ 7.<D^n^ti(Dm^n.. -fe^^xriitc, h;^ 
fca:A.^f, ia^f^^^^^xc* (Hi-1. Lj- 

1. Sk-1) c7DS^WtiW = Wh +W 1 +Ws Tab 

je^C7)^57^xC' (Hi-1, L j , Sk-1) 
COa^WtiW=Wh + 1 +WsT^D^ ^^^XC (H 
i, Lj, Sk) CDS^^Wt^W= 1 + 1 + 1 (=3) T 

^vxc(Dm^^\ tvxmm:'m\t. f:LL^\-mm 

CO^^^XC (Hi-1, Lj-l, Sk-l)c^fi 
^Wt5W=l/3 (Wh+Wl+Ws) T^O, jfi^c^ 
fi^7^XC' (Hi-1, L 3 , Sk-1) COm^WtS 
W^l/S (Wh+l+Ws) ^;^^o ^^<h;^oTt^^ 

\z^n\z^^x^^. Z.(DmZ'D^^X\t,^XW\^<Wm 

[0 0 4 7] £j^_LcDJ:otCbT^^^nfcifi^^^7^X 
(Dmtl^^Lf^^X^^^^^ '7 7.(D^\Z^%^mz]Si\^^ 

'o\^^x(D^mm^m^ri\t^\^^. ^m^^-y^^z^^^x. 
fi^'^ux^n\t. ^(D^mmz'D\^^x\^'tn^DT^(D 
^(D^mm^^uxfi.\^mK). m\zT^(Dj-\^-mm^ 

^^mm(D\,^irn^m^^x%^\^'^o ^m\z\t. u^<ny 



4^§i^4-3 7 0 8 8 1 
[0 0 4 8} ^ii>^XC (Hi. Lj, Sk) <7>fe 

f ^ ^/h D ^7 ^^£;-r ^ l o coH y - H tcM o 
(S^-r-So -feJt^d^if u;5M ;&^0 2MTS$n^^i'g' 
(e^T> «a^^^i:t>v>'5) ft, ^£D:/n^;/^;6^H?r 
iJ^^XC (Hi, Lj, Sk) c^feJi^;«)^ifPT;^cCC'^C 

t.\z^y)um'^ntdmj-Y\z-^^'t^^u-j^\t. ^ 

TVi^S'&t>^^CDT. -fei7^XCCOtli^C0lSaP^&ii^ 
fc^cVtTll0r5£cDL^V^m(-^1t-r, ^C0y^D>>^;^/^3 

w^mx\%. MKe<^ifi^fe^^xc'(;5m^^&#^LT 

fe:i7 =yy.(Z(r>W\n(Dmm.'BiXS^m^^ ^XC coiiil^cD 

vi{[itt^'&tc/??i;TS^jc^^'r mmz 
^x^n^^^\z\^x^v^\-^^^\zm\x^^. i&m^ 
^yTsC <D^mm7b^'\foxr£\^^^h\z^K>mm^m/ 

m^LvxiYW^'^nrcmm(Dmm^m^<DL^^\.mtit 

^t^\z. ^<D:fay^^^m'r-<t':fuy^tl.xm 

'^\t. ^:&m^^y:^<Dm^yv\ti\zi.x^<'^^^f)^^ 

m(Dmmxm^-^n^ 1 t3CD^/h:/n y^(D^\z^^^ 
nrc^^y::^\z^'r^^<Dmm:^^imh^^ui^t^xh 
^(D:/ay^^mm'r^^':/ay^ti.x$m^nxi. 
^v(Dx. ^mmnf}^y3i^^t\^^^^x\t^\^^f}^. m\z^ 
HI t* # T ?^ y D :y ^7 m L T L ^ ^ pJi^f^ ^ 

^^^^A(Dmmxm,Lxm^o:>i.^\^m^mx^mst 
s=fr s :/n ^ ^i^tBf ^#:^n ^ ^ LTien^-rs 
<*:i;t.^o ^mm^^'^a'^^i^^<D2mxm^ti^m 

[0 0 4 9] 7K^it^-^^£:f21gTScO(Cig:^^;5: 

t^<}>u<xmts. ^:ix. tff'm^mmmizi5i^x\tMy 
\t^m^^2m^7f:tLx^mmy'-i^^m^'r^. z: 
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[0 0 5 01 ^H^-V. :i'^U-!^f3immL'f^^\^. 

[0 0 5 11 ^16 \Z^'r^ O \Z. }t^$nfc^;0«H:^ 
<h^K5^LT, :^fJ|«i*^H i - U Hi, H i 4- 1 BlOT 

i + 2 <D^^mz^\'^^mmti^'^n^n.mv<u^^o 

\Z^^my^^n i - 1 , Hi. H i + 1 mSH i + 2 CD 

fciiA^^, ^^-fj^^H i - 1 ^m\zii^ 

^mm,^H i - 1 ©a^w l - l ^^Cg^J^a b c d 
OMfilS 1 ^mnme f c gcoM^S 2;>«^L'<;^d:^cfc 

^tc^«i)^n^o H:^f6]coM^cDta30\ L:^f&]2^r/s:^ 
^<D^^\^\<Dm^^m^o\zvx'^^^n. ^(d^o\z 
bT5t3?)6>nfcH:^i^, L;^fnj^t/s:;^fS]co&;5rS](DS 
^ ^ X t :0P X. ^ ^ i: t :: J: r:) T jfi^fe ^ ^ X ^ 

m^'^n^z.t\zi^^^ 

[0 0 5 21 mi 2t^^^i.mi ^\z\^iL\zmn'i^t^^m. 
^(omnm. sts^i 2cox5=-tyy3 o eic^sv^r 

A(D7.J-Vlf^ 0 2fr:fei.iTfi-»$n^^}t^coiiam?a 

[0 0 5 31 

^^m^'t^^t.xz^yy. tiv-Wimz^\-^^^m.^<r> 




(9) Jt^li¥4-3 7 0 8 8 1 

16 

[011 *fgigirscJ<^iS0ytDic^i^5'-^^^aL- 

[^21 ^mM^mmi^ftmm^m.i^7.^j^<Dmmm<o 

ms] :$i^mzm'::si>xm^<^mmz^m-^nr^^^ 

[^41 ^^mzm'::s<mmm^^^^ y::^<D^mcom 
10 tmx^^. 

[^51 mM(D^^ 'yx^^^^\znv^m.'^n^m.m 

[081 7K1#jiO'4^Wy-Hir:fe^t^y-Hir^n->i7 

t(7>m%t:m.itmz7r^'tmx^^. 

[091 ^^ilic^>l|y-h'IC*5tt^y-Hi>^n'y^a: 

[010] ^^m\zm':^<mmm<Dif,mi^^-^^^(D 

[0 1 11 *^0>gt::^::^<^j&S^(D7K:^ig5^-^^^S(7) 

[0 131 mi2(D7.'rv'^Z0 %\Z^\,^xmJ-Y^ 
[0141 01 2C0;^^-/>^3 0 6tC:fel.iT^y-H-C 

30 ^n^n^':fu^:;^mm(Dmnm 

[0 1 51 jfi^cD^^^xcom^a)^;^:^^!^^^^^ 
[0161 }t^$nAcfe7&^fe^^y^o4'^iLN?5^^co-rnT 

8 m^Ktim,w 
1 0 ^y^u 

1 2 ^I^I^^U 

2 0 
2 2 

2 4 /K^iiT^-^'^^^® 
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it^g§ip4-3 7 0 8 8 1 



111 



m2} 



m4] 



I RGBy-» I " 

, ,3C 

I HLsy-» f 
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(a) y'-K 



(b) ro-^i^ 
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fei' 





108 





^x.y-1 




^x-l,y 
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[016] 
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(11) 



i|^§i^4- 3 7 0 8 8 1 



[13 7] 



II 2] 



NBi m HB> 



(a) y-K 



Bb 


St 


9* 





(b) -^a^i? 




NBiD NBu NBi? NBi3 
(a) y-K 



Bo 


Bio 


Bn 




Bts 


B3 


B2 



(b) ^n^y^ 



[010] 




HBtio HBiii RBiis VBita 
(a) y-K 



Bo 


Bio 


Biici 


Bin 


Biial 


Biii 




Bu 


Bs 





35^ — Kfl>:rD -y > 



(b) :rn.y5» 



204 
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(12) 



f^m^4-3 7 0 8 8 1 



il 1] 



n 4] 



1 



1 ' 1^220 














[1^1 3} 



il 5] 



C— — — ^ 4 




«3i 408 




410 




(72) ^mm *^t- 



7 -53-27 
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